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What did Discovery Farms learn about nutrient and 
sediment loss from studying a Wisconsin beef and cash 
grain farm?
Mark Riechers, Riechers Beef, Darlington, Wisconsin and Amber Radatz, co-director, University of 
Wisconsin Discovery Farms
Riechers Beef is the family farming operation owned by Mark and Jan Riechers along with their sons Joe and Jeff. Joe is 
actively engaged in the operation having taken over many of the daily chores and management decisions from Mark. Jeff 
frequently assists with the cropping and livestock duties. Mark and Jan’s family also includes their daughter January and their 
11 grandchildren. 
The farm is in Lafayette County, just west of Darlington. Riechers Beef finishes beef steers, and produces feed through a direct 
plant (no-till) corn and soybean cropping system. Corn is harvested as either silage or grain and then stored and fed to the 
cattle. Approximately two thirds of the residue from corn grain harvest is removed for livestock bedding. The soybeans are 
almost all sold to a local seed company. Depending on the following year’s crop rotation and soil test levels, solid beef manure 
is surface applied to the cropland. 
This farm was chosen by the Discovery Farms Steering Committee to represent medium sized beef feedlot operations that 
have the majority of their cropland devoted to row crop production. The farm is located in the southern end of Wisconsin’s 
driftless region. The moderate sloping landscape and field configuration on 160 acres of the home farm provided us with 
three watersheds varying in size from 17 - 40 acres, all under the control of the cooperating farmer. Water quality monitoring 
began in December 2003 and concluded at the end of September 2010. 
Impact of farming system on runoff 
The direct plant cropping system has proven to be effective in enhancing the infiltration of precipitation. This system has 
added organic matter to the soil and enhanced soil structure. Crop management practices have the most significant impact 
on runoff volume while the ground is not frozen, and 80% of the total runoff occurred while the ground was frozen or 
covered with snow. Total precipitation lost as surface runoff from this farm was less than the state average (6% compared to 
8%). Farmers who have adopted no-till or direct plant systems believe that their farming systems have less soil erosion and 
therefore lower nutrient losses. The study on Riechers beef indicates that soil loss is significantly lower, and that total runoff 
is also lower. However, winter losses play a more dominant role in nutrient loss and care needs to be taken with manure and 
nutrient applications during the late winter runoff period (February and March). 
Impact of winter manure applications 
Riechers Beef utilizes surface applied manure as a fertilizer and mulch on the soil surface. The 7 years of monitoring clearly 
indicate that timing of manure application is one of the most important day to day management decisions. Manure was 
surface applied shortly preceding runoff in 2004, 2005, and 2009. The phosphorus losses were two to five times greater in 
the basins with manure application during this critical time period. When applications were made weeks or months prior to 
snowmelt or earlier in the winter, nutrient losses were low. Nutrient losses on this operation were well within desirable levels 
when manure was properly applied, even though soil test phosphorus levels were excessively high. Soluble phosphorus losses 
were much more greatly affected by manure applications close to the runoff period than by soil test levels. Surface manure 
applications in the spring, summer, fall and early winter (November - January) produced acceptable levels of nutrient loss. 
Soil moisture as a runoff risk tool 
Data from this farm were used to prove that soil moisture before a storm event is a good predictor of whether the given 
storm will produce runoff. Storm events with antecedent soil moisture of 35% or higher produced 77% of non frozen ground 
runoff during the study. Consider the soil moisture level when applying manure, and pay attention to weather forecasts. 
Recognize that water from a liquid manure application will increase soil moisture levels, and could increase risk of runoff 
after application. If soils are saturated after the application, even a small precipitation event could cause runoff.
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Potential for endocrine disrupter loss
The Riechers farm participated with the Wisconsin State Laboratory of Hygiene on a project to assess the potential effects 
of hormones in livestock manure. The research project found that a large majority of hormones are rapidly degraded in the 
environment, and that preventing manure from entering waterways will prevent hormones from entering surface water. 
Further study of the hormones found that the mechanisms for hormone transport are necessary to determine potential 
impacts on aquatic organisms.
Designing conservation systems for the 21st century
Throughout the years, Riechers Beef has installed numerous conservation practices to reduce the potential for soil erosion. 
However, the equipment industry is ever-changing with new options for getting cropping practices done more efficiently 
and effectively. Equipment has grown to a size where old conservation practices like terraces and contour strips no longer 
fit. Producers have adopted alternative conservation practices (direct plant systems) to reduce runoff and therefore the need 
for terraces and/or contour strips. Terraces were removed in one basin on the Riechers farm while monitoring continued for 
the following year. Data from that year did not show a negative impact on sediment and nutrient loss from removal of the 
terraces. However, more data would be necessary to adequately assess the difference between surface water losses with and 
without the terraces.
Changes on the operation
Manure is an essential part of the farming system at Riechers Beef, but the operation has limited storage capacity which 
means that winter manure application is necessary (which is very common in Wisconsin). The Discovery Farms Program was 
able to document that manure can be applied on frozen ground provided that there is adequate time for the manure to bond 
with and/or infiltrate the soil. However, manure applied shortly before runoff, during the runoff period or on fields where the 
manure cannot interact with the soil had unacceptable levels of loss. The Riechers and other producers with livestock have 
been using this information to identify the most critical time periods for runoff and plan accordingly by temporarily storing, 
stacking, or working with conservation professionals to identify fields with the lowest risk of nutrient loss in must-spread 
situations. In addition, Riechers Beef has covered its open lots to keep precipitation away from animals and manure, and 
allows cleaning earlier in the winter before critical runoff periods. Runoff alerts have also been provided by producer groups, 
Discovery Farms and state agencies to make livestock farmers aware of high risk runoff periods.
Being aware of soil moisture levels is not only important for runoff management, but also to minimize compaction and 
damage to the fields during manure application, planting, spraying, or harvesting activities. Riechers Beef have always been 
careful to stay out of the fields when compaction is a risk, but through the use of the soil moisture monitoring during the 
study period, they have been able to more accurately identify time periods to avoid field operations.
As mentioned previously, terraces were removed in one 40 acre field because they no longer fit the equipment, and Mark and 
Joe Riechers believed that advancements in direct plant technology had reduced soil disturbance enough to make up for the 
impact of the terraces on soil erosion. The Riechers cropping system is unique and carefully managed to keep the productive 
soil in place. 
As a result of data from this operation and other Discovery Farms sites, a winter manure spreading risk advisory message 
is sent out annually based on current conditions. This data refined our ability to predict when winter runoff will occur and 
allows us to spread this knowledge through educational sessions and written documents available on our website. 
The strong dataset on the relationship between soil moisture and runoff is documented in a peer reviewed journal article and 
could help producers determine the amount of liquid manure to apply and when to avoid manure applications.
This is an excerpt from ‘Riechers Beef 9: Lessons Learned at Riechers Beef’. The fact sheet is part 9 of a 9 part series and can be found 
along with the rest of the fact sheets on the web at: www.uwdiscoveryfarms.org or by calling the UW-Discovery Farms Office at 715-
983-5668.
